Background. The violent deaths of media workers is a critical issue worldwide, especially in areas of political and social instability. Such deaths can be a particular concern as they may undermine the development and functioning of an open and democratic society. Method. Data on the violent deaths of media workers in Iraq for ten years (2003)(2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012) were systematically collated from five international databases. Analyses included time trends, weapons involved, nationality of the deceased, outcome for perpetrators and location of death. Results. During this ten-year period, there were 199 violent deaths of media workers in Iraq. The annual number increased substantially after the invasion in 2003 (peaking at n = 47 in 2007) and then declined (n = 5 in 2012). The peak years (2006)(2007) for these deaths matched the peak years for estimated violent deaths among civilians. Most of the media worker deaths (85%) were Iraqi nationals. Some were killed whilst on assignment in the field (39%) and 28% involved a preceding threat. Common perpetrators of the violence were: political groups (45%), and coalition forces (9%), but the source of the violence was often unknown (29%). None of the perpetrators have subsequently been prosecuted (as of April 2014). For each violent death of a media worker, an average of 3.1 other people were also killed in the same attack (range 0-100 other deaths). Discussion. This analysis highlights the high number of homicides of media workers in Iraq in this conflict period, in addition to the apparently total level of impunity. One of the potential solutions may be establishing a functioning legal system that apprehends offenders and puts them on trial. The relatively high quality of data on violent deaths in this occupational group, suggests that it could act as one sentinel population within a broader surveillance system of societal violence in conflict zones.
INTRODUCTION
Violence is a preventable cause of injuries and deaths as well as being a threat to human security (Owen, 2004) . It is also a recognised dimension for measuring state governance (Kaufmann, Kraay & Mastruzzi, 2011) . Data on violent deaths can refer to either interpersonal or collective violence (Dahlberg & Krug, 2002; Zwi, Garfield & Loretti, 2002) , and may be an indicator of the level of conflict at a societal level.
More specifically, the violent deaths of media workers is a major issue worldwide, with persistent high levels of impunity-meaning the perpetrators are rarely prosecuted (Riddick et al., 2008) . Furthermore, media worker freedom and safety is of particular concern in settings of political and social instability (Krueger, 2008) . Media workers may be targeted because of their work by direct acts of violence and threats of violence during times of social and political breakdown and war, or be harmed as bystanders from more general violence.
The violent deaths of media workers can be studied in the Iraq, a setting with high levels of societal violence. The invasion of Iraq in 2003 was associated with a notable increase in the number of media workers suffering violent deaths (Wilson & Thomson, 2007) as well as an increase in civilian deaths (Roberts et al., 2004) . During the years [2003] [2004] [2005] [2006] [2007] [2008] , it was the country with the highest number of media workers killed, and for the period 2006-2007 it contributed between 36% and 54% of media workers deaths worldwide (CPJ, 2012; IPI, 2012; RSF, 2012) . Iraq continues to score highest on the Committee to Protect Journalists' (CPJ) impunity index each year since it was first published in 2008 (CPJ, 2014 . This index ranks countries based on the proportion of violent deaths of media workers where perpetrators are not prosecuted.
Given this background, we aimed to study the violent deaths of media workers in Iraq, determine the scope of ways to prevent this problem, and evaluate whether deaths in this occupational group could be used as a sentinel surveillance of societal violence in conflict zones. This latter issue is particularly relevant to Iraq, where there have been large variations in estimates of the scale of civilian deaths by various studies and surveillance systems data (Burkle & Garfield, 2013; Burnham et al., 2006; Roberts et al., 2004; Hicks et al., 2011a; Hicks et al., 2011b; Hicks et al., 2009; Hagopian et al., 2013) .
METHODS Definitions
As per a previous study in which two of the authors were involved (NW and GT) (Riddick et al., 2008) , we defined media workers as being those who collect or present information for public use (e.g., media presenters and translators), and those who make decisions about what information is collected and presented to the public (e.g., editors). A number of related occupations were excluded, including drivers and security guards associated with media companies. Violent death was defined as intentional violence or as a result of being in the vicinity of fighting (e.g., death from cross-fire or air strikes by military forces). To ensure a conservative estimate, we excluded violent deaths where there was insufficient evidence from the databases that the death was in anyway related to the person being a media worker or conducting their job as a media worker, for example if the body was found in a morgue and the circumstances of death were unclear (Table 1) . Also excluded were suicide of the media worker and cases where a media worker was missing and presumed dead, but where a body was never found. (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) . In the five databases reviewed, there were an additional 107 violent deaths of media workers that were excluded from our analysis. The major reasons for these exclusions were: (i) for 73, the media worker death only being recorded in one of the five databases (68%); (ii) for five, the individual not being definitively identified as being a media worker (5%); (iii) for 16, not having any names identified (15%); or (iv) for eight, only having one name identified (8%). 
Reason
n = 23, CPJ n = 20, INSI n = 16, IPI n = 7, UNESCO n = 7. ** INSI n = 12, CPJ n = 4. *** CPJ n = 4, INSI n = 4.
Data collection
Data were collected for the ten-year period 2003-2012, from five databases used in a previous study (Riddick et al., 2008) that were compiled by: the Committee to Protect Journalists (CPJ) (CPJ, 2012) , Reporters Without Borders (RSF-Reporters Sans Frontières) (RSF, 2012) , United Nations Educational, Scientific and Cultural Organisation (UNESCO) (UNESCO, 2012) , the International News Safety Institute (INSI) (INSI, 2012) and the International Press Institute (IPI) (IPI, 2012) .
Violent deaths of named individuals were only included where they were documented in two or more of the five databases. Details for each death were collected from each of the databases. Where necessary an internet search (using Google) was performed to obtain further information. Included and excluded cases were reviewed at the end of the data collection by two of the authors, to ensure that criteria had been applied consistently. Where specific nationality was not identified in the searchers, media workers were considered to be nationals of Iraq if there was evidence of long-term residence, local extended families, or local hometown provided by the source organisations. Where sex was unknown (n = 21), names were checked with a fluent Arabic speaker (whose first language was Arabic).
Media workers were often reported as having more than one occupation within the domain of media work. We recorded the occupation they were doing at the time of death, or, if it was not clear, we used the occupation they were documented as working at most commonly. The perpetrators of the violence from which the media worker died were recorded where these data were available from the source organisations, and whether or not they had been brought to justice. Data on perpetrators were predominantly only available from CPJ and were collected as coded by CPJ. Political groups included nongovernmental militias and non-specified 'armed men' or 'insurgents' . Iraqi Government forces are coded as militia.
Data were collected on the number of others killed or injured in the same attack as each violent death of a media worker from each of the five databases. Where there was more than one media worker killed in the same incident, the numbers of others killed and injured alongside were only counted once. We used a Poisson regression in the statistical software package Stata (v 11) to calculate the confidence intervals for the ratio of counts of civilian to media worker deaths by year (thus Poisson variation is considered for the ratio of counts between these groups, rather than the ratio of the rates of events, since we had no denominator).
Data analysis
To provide additional context, the BBC news agency's timeline for chronology of key events in Iraq, along with data from the New York Times, were used to inform the interpretation of the time series analysis (BBC, 2012; Livingston, O'Hanlon & Unikewicz, 2011) .
RESULTS
This analysis identified 199 violent deaths of media workers in Iraq during 2003-2012 that met our definitions. This compares with 231 deaths recorded by CPJ (including both confirmed and unconfirmed judgements of whether the death was related to the media worker's work), 190 by RSF, 190 by IPI, 158 by INSI and 116 by UNESCO.
In the five databases reviewed, there were an additional 107 deaths of media workers that were excluded from our analysis ( Table 1 ). The major reasons for these exclusions were: (i) for 73, the media worker death only being recorded in one of the five databases (68%); (ii) for five, the individual not being definitively identified as being a media worker (5%); (iii) for 16, not having any names identified (15%); or (iv) for eight, only having one name identified (8%).
Annual trends
The annual number of violent deaths in media workers rose from 15 in 2003 to 47 in 2007 (the peak year) dropping back to 5 in 2012 (Fig. 1) . The peak years (2006) (2007) for these deaths matched the peak years for estimated civilian fatalities (Fig. 3 ). There were no media worker deaths recorded for Iraq in 2002 in a previous study (Wilson & Thomson, 2007) , and in our further examination of the databases collecting data at this time. The media workers killed were more likely to be Iraqi (85%, n = 169/199) than foreign nationals (Table 2) . Of those where the foreign nationality was known, most (57%, 8/14) were from OECD countries ( Table 2) .
A majority (62%) of those dying worked for Iraqi media agencies. This proportion increased over time, relative to the first five-year time period but not at a statistically significant level (p = 0.053) (Fig. 1) . Out of the remaining 38% not working for Iraqi media agencies, 65% worked for employers from OECD countries and 35% for employers from other Middle Eastern countries. Of the OECD countries, the USA and UK were most highly represented at 39% and 35% respectively (Table 2) .
Main associations and risk factors
The major direct cause of these violent deaths was gunfire (68%), followed by suicide bombs (8%) and non-suicide bombs (6%) ( Table 2 ). Gunfire remained the leading cause of death across both time periods with minimal variation in proportions. Deaths from grenades, missiles, landmines or airstrikes only occurred in the earlier time period , whilst the proportion of vehicle bombs as a cause of death increased significantly in the latter time period, relative to the first five-year time period (p < 0.001).
It was difficult to classify the extent to which the media workers were intentionally sought out and killed in highly targeted attacks, versus being killed when working in the field (e.g., in a bomb blast or in cross-fire). Nevertheless, some suggestion comes from the location data in Table 2 . It shows that 39% of media workers were killed whilst on assignment in the field, but most (50%) died in other settings such as whilst travelling (other than on assignment) (24%), or at home (12%) (often in front of family members). (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) and for the two five-year time periods (2003-2007 and 2008-2012 Furthermore, some of the media workers killed were reported as being tortured (5%) and taken captive (13%) prior to death, although this was often unknown (56% and 55% respectively). Media workers, their families or their employers received threats to their safety in 28% of cases.
Half of the media workers who died were media presenters (reporters, correspondents, broadcasters or news presenters) (50%), followed by camera operators (19%), and editors (14%). The proportion of media workers killed who were presenters significantly increased in the latter five-year time period relative to the first (p = 0.02).
Perpetrators and justice
Almost one-third (29%) of the perpetrators of the violent act in which the media worker died were unknown, while almost half (45%) were political groups. For all the violent deaths during the 10-year period, there has been no evidence of a consequent prosecution 
States of America (n = 1), Germany (n = 1), Italy (n = 1), Poland (n = 1). b Iran (n = 3), Palestine (n = 1), Russia (n = 1), Algeria (n = 1). c OECD, Organisation for Economic Co-operation and Development. United States of America (n = 19), United Kingdom (n = 17), Japan (n = 3), Germany (n = 3), Spain (n = 2), Poland (n = 2), Australia (n = 1), Czech Republic (n = 1), Italy (n = 1), d Saudi Arabia (n = 5), Qatar (n = 4), Egypt (n = 3), Iran (n = 3), Lebanon (n = 3), United Arab Emirates (n = 3), Kuwait (n = 2), Palestine (n = 2), Dubai (n = 1). e Reporter, correspondent, broadcaster or news presenter. f Academic (n = 1), owner (n = 1) g One suicide bomb was also a vehicle bomb (but categorised here as suicide bomb). h Throat slit (n = 3), beheading (n = 1), assault (n = 1), torched (n = 1), unknown (n = 7).
i Military base (n = 2), mosque (n = 2), university (n = 2), hotel (n = 1), internet café (n = 1), outside relative's house (n = 1), walking in the centre of town (n = 1). j Government officials (n = 2), military intelligence agents (n = 1), criminals (n = 1). of perpetrators by legal authorities (as of April 2014) (CPJ, 2014) . For one attack where three media workers were killed, a group of nine men were detained by the police as suspects but no further investigation was reported.
Others killed or injured alongside the media worker
Over the 10-year period, a total of 511 civilians were reported to have been killed in the same attack in which a media worker died. Furthermore, another 426 were injured in these attacks (Table 4 and Fig. 2 ). For each media worker killed, 3.1 civilians were killed on average in the same attack (range: 0-100) and a further 2.6 civilians were injured (range: 0-180).
An example of two violent deaths of media workers where 10 other civilians were killed in the same attack is when Namir Noor-Eldeen and Saeed Chmagh were killed by airstrike from coalition forces whilst on assignment in New Baghdad on July 12 2007. A video of this incident is available on YouTube: https://www.youtube.com/watch?v=5rXPrfnU3G0. (Table 3) .
The ratio of civilian to media worker deaths

Relating annual trends to key socio-political events
The annual number of violent deaths of media workers increased substantially after the military invasion in 2003 (it was zero in 2002, see above). The peak years of these deaths coincided with the years of the highest levels of violence in Iraq (2006 and 2007) when explosive incidents were at their height (Table 4) . The peak year of these deaths (and others injured alongside each death) also coincided with the military surge with an additional 30,000 US troops entering Iraq. The number of violent deaths of media workers then declined in the subsequent period where the war changed from US vs Iraqi to a largely civil war with the departure of coalition forces from 2009 onwards.
DISCUSSION
Main findings
This analysis confirms the substantial size of the problem of violent deaths of media workers in Iraq. Not only were 199 media workers killed (between 2003 and 2012), but there were a further 511 civilians killed and 426 injured in the same attacks. This picture adds evidence for the high risk of the media worker occupation in politically unstable states (Riddick et al., 2008) . These data also indicate a marked increase in the numbers of media workers dying violently from the time of the invasion of Iraq (2003) and a decrease at the time that coalition forces withdrew. The peak years (2006) (2007) for violent deaths in media workers matched the peak years for estimated civilian fatalities, with similar time trends overall.
There are variable levels of evidence around the extent of intentional targeting of these media workers because of their occupation, but in some cases it is fairly suggestive e.g., being killed in their office at work and having had preceding threats.
The risks for media workers may be heightened by the apparent high levels of impunity for their killers (Khan, 2007) . Indeed, in our study we found no evidence that any of perpetrators of the violent deaths of media workers recorded in Iraq during this period have been prosecuted by legal authorities. Improving the safety for media workers is likely to be imperative for the existence of a free press which is a fundamental constituent to a functioning democracy. Journalism is a vital component to emerging democratic societies (McNair, 2009 ) and a free press is associated with lower levels of corruption (Brunetti & Weder, 2003) . A restricted press not only precludes the human right of freedom of information, but may also enable other violations of human rights and other injustices to coexist. The source organisations CPJ and IPI call for proper enforcement of the law to protect journalists whilst RSF contests laws that restrict freedom of information. INSI urges for safer working in hostile areas and provides free safety training courses for journalists worldwide. UNESCO condemns the killing of journalists and hosts World Press Freedom Day.
The similarity in trends of violent deaths of civilians and media workers suggests that deaths in this occupational group could potentially contribute as a sentinel surveillance system. For example, as one component of a broader surveillance system for monitoring societal violence in conflict zones. A particular advantage of this occupational group for this role would be the relatively reliable data on each violent death. Also, these deaths are likely to highlight the difficulties in achieving non-corrupt and democratic institutions in the conflict area. The disadvantages are that these deaths may not be fully representative of trends in other civilian deaths. This is because of the unique aspects of the occupation (e.g., travel to conflict areas) but also because media workers may be more readily able to modify their behaviour over time to reduce risk compared to other citizens (e.g., wearing body armour and hiring protection). The crude nature of only using data from media workers for sentinel surveillance is also suggested in our data where the ratio of civilian deaths to media workers deaths fluctuated markedly over the 10 year period (Table 3) , as did the range of others killed or injured alongside the media workers (ranging from 0 to 100).
Study limitations
The study was dependent on the sensitivity and the accuracy of the five main databases used in documenting violent deaths of media workers. Overall the CPJ database provided more information on each of the variables collected than the other four databases. Often the data from the other databases was very similar and sometimes had identical wording. The CPJ provided most of the information on impunity, perpetrators and whether the media worker was tortured, taken captive or threatened prior to being killed. The coding of perpetrators collected from the CPJ database appears to be relatively simplistic. It does not take into account multiple perpetrators, such as the occasional example of coalition forces backing Iraqi Government forces. However, validity checks using the search engine Google did not indicate that there was any significant concern with the accuracy of coding in the CPJ database.
Four of the databases we used (CPJ, RSF, IPI, INSI) are compiled by international nongovernmental organisations, and one is an official international organisation (UNESCO) with an interest in communication, media freedom, or media safety. CPJ, RSF, and IPI all have local employees or volunteers who do independent research, fact-finding missions and talk to people in the field (often to other media workers). The latter three organisations were also honoured by the U.S. National Television Academy at the News and Documentary Emmy awards in 2006. INSI do not document how it monitors media worker casualties, but they do however have links to the International Federation of Journalists. UNESCO also does not document how their list of media workers killed is compiled.
Factors that may increase the likelihood of violent deaths of media workers also increase the difficulties in gathering data on such deaths. Therefore it is possible that there is under-recording of these deaths, and that some of the cases that we excluded (n = 107) are indeed of media work-related deaths. Because of our inclusion criteria, requiring the violent death to be recorded in more than one database, and excluding those where there was insufficient evidence to suggest that the death was work related, the total is likely to be conservative.
In this study there were inadequate denominator data to allow calculations of the rate of violent death per 1000 media workers in Iraq. This problem of inadequate denominator data has been reported in other such studies (Taback & Coupland, 2006) , and indeed developing a register of media workers in a country like Iraq could pose actual risks to such workers.
A further limitation is that our source for civilian deaths, the Iraq Body Count, is likely to be underrepresenting death rates (Carpenter, Fuller & Roberts, 2013; Hagopian et al., 2013) . In addition the Iraq Body Count data includes media worker deaths among civilian deaths and these were not removed from the civilian death counts. Therefore the true ratios of violent civilian deaths to violent deaths of media workers would be slightly lower than the ratios presented here, as some of the media worker deaths in the numerator (data collected from the five databases) would also be in the denominator (Iraq Body Count data) (Table 3) .
Implications for further research
Further studies are needed to obtain a better understanding of the epidemiology of the violent deaths of media workers in Iraq and other conflict zones. In particular, the priority for research in such settings would be to establish plausible denominator populations of media workers-ideally both indigenous and those visiting on assignment from other countries.
